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flPOTMB CMBMPCKOM *3Bbl >KHBOTHblX 



2. 



Hcnonb30BaHMe: 6MOTexHonomq, MHKpoeKonoma, BaKMMHa npoTUB ch6mpckom *3Bbi xwBOTHbix. CyujHocTb 
moQpeTemn: KyribT^BupoBaHne BaKquiHHoro urraMMa 5-BHlWBBnM ocyu4ecTB;iflK)T b >khakom cnopyrmuwoHHO- 
Poctobom cpeAe, coAepwaixieti APo>K>KeBoti aKCTpaicr, nenTOH, Kanm 4)oc4>opHOKi/!cribiM ABy3aMeo|eHHbiM, Kanbu^M 
xnopucTbiM, mmhk cepHOKHcribiw, MeAb cepHOKMcnyK), >Ke/ie30 cepHOKMcnoe, aMMOHiw cepHOKWcnbiw w BOAy (pH 7,2 

±0,2). npn 3tom KynbTMBupoBaHMe urraMMa ocyu|ecTBnflK)T b peaiaope b TeneHMe 23 - 25 h, m hux nepBbie 17 - 

19 h npn aspaqnw, noAAep>KMBaq CKopocTb padBopeHwa KwcnopoAa b cpeAe 5,5±0,2 MMonb Ha 1 n cpeAbi b nac. 

flrin KOHMeHTpupoBaHna cnop ncnorib3yK)T HaTpweByra conb KapeoKCMMeiw/iLienriroriosbi, KOTopyra bhocht b 
cycneH3MK) ao KOHLieHTpaunn 0,2 - 0,3%, a OTCTanBaHne ocyuiecTBJiHHDT npw TewinepaType 0 - 25°C b TeneHwe 23 - 
25 m. 2 3.n. cj)-nbi. 

M3o5peTeHne othocmtch KoSnadM MWKpoSMonorMM, b nacTHoc™ K5i/ioiexHonornn BaKUUHHbix npenapaTOB, m 

MO>KeT SblTb HCnOJ1b30BaHO npH H3rOTOBJieHHM BaKU^Hbl npOTMB CW6npCKOPi H3Bbl. 

flxia n3roTOB/ieHH^ BaKunHbi npomB cn6npcKoS 5^3Bbi >KHBOTHbix kicno/ib3yK)T cnocoS KynbTHBUpOBaHMfl 6aKrepnCi 
BHAa B.anthracis b 6yTbinflx-4eTBepTflx Ha nnoTHofi nmaienbHOM cnopynHunoHHOM cpeAe, coAepwauietf b 
KanecTBe ocHOBHoro KOMnoneHTa mAPO-ni^ai KopwioBbix APO>K>Keii [1] 

HeAocraTKOM AaHHoro cnocoSa aBJifleica A^^TenbHOCTb npouecca KynbTUBwpoBaHU^ urraMMa B. anthracis (72 82 
m), a TaioKe TpyAoewiKocTb, TaK KaK Hapa6oTKa cnopoBoro Maiepnana npoui3BOAHTCfl b 6yTbirmx-MeTBepTflx. 



HanSonee 6/ik3khm TexHUMecKUM peweHMeM, Bbi6paHHbiM b KasecTBe npoTOTMna, nsnnercn cnoco6 
KynbTHBupOBaHn^ urraMMa 55-BHMHBBnM b >kmakoCi nmaTenbHofi cpeAe c Mcnonb30BaH^eM b KanecTBe 
HCTOMHUKa a30Ta KucnoTHoro rnAPOJiw3aTa roBFWbero Mflca. CnocoS no3BonaeT 3a 48 h nonyHHTb cnopoBbiw 
MaTepnan, coAep^aLqwPi 100 300 mjih, >KM3Hecnoco6Hbix cnop urraMMa 55-BHHHBBnM [2] 

OcHOBHbie HeAOCTa™ aToro cnocoSa 3aKfiK)HaK)TC^ b HeSonbUiOM BbixoAe cnopoBoro MaTepwana c 1 cm 3 
rwTaTenbHOfi cpeAbi (100 300 mjih. cnop b 1 cm 3 ), b Mcnorib30BaHHM b cpeAe KyribTHBUpoBaHUH Maca, ueHHoro 
npoAyKTa nuTaHM^ HenoBeKa, a TatoKe b A^HTejibHOCTM npoqecca BbipaLqwBaHUfl KyribTypbi m no^yHeHMJi cnop (2 
cyr). 
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H3BecieH cnoco6 KOHMeHTpnpoBaHn* SaKTepnanbHbix cnop.oTCTawBaHneM c ncnonb30BaHneM BcnoivioraTenbHoro 
BeaiecTBa normsmneHUMUHa (aBT.CB. N 1792969, kti. C 12 N 1/02, aBTopbi BaKynoB V\A n AP-)- Oh no3BormeT 
npoBOflHTb KOHL|6HTpMpoBaHne 6aKrepnanbHbix cnop b cycneH3nn 3a 4 5 cyT. 

OcHOBHbie HeflOdaTKM 3Toro cnocoSa 3aKriK)MaeTCfl b flnwTenbHOcrw npoLtecca KOHqeHTp^poBaHMP (4 5 cyT), a 
TaioKe b o6pa30BaHnn npoHHbix KOHr/iOMepaTOB cnop npn OTCTanBaHnn, KOTopbie TpyAHO pecycneHAnpoBaTb. 
HanwMne KOHrnoiviepaTOB cnop b BaKi^MHe He,qonycTnMO. 

!4eribfo HacTOHLnero H3o6peTeHna nsnnejcn yBenmen\Ae Bbixofla KonnnecTBa cnop c eAHHUMbi nirraTenbHoCi 
cpeAbi, coKpameHne TpyAoewiKoc™ cnoco6a, MaTepnaribHbix 3aTpaT v\ BpewieHM Ha nonyMeHne w 
KOHMeHTpupoBaHMe cnopoBoro wiaTepna/ia nnn n3roTOBneHna BaKquHbi. 

l\enb AocTuraeTCfi Tewi, mto b npeAnaraewiOM cnoco6e n3roTOBneHum BaKquHbi npoTMB cu6npcKofi «3Bbi 
Ky/ibT^BupoBaHne ocyu-iecTBJiflraT b peaiaope c ncnonb30BaHneM pa3pa6oTaHHOM Hawin m anpo6npoBaHHOfi npn 
npon3BOACTBe BaKMMHbi >khakom cnopyrmqwoHHO-pocTOBOK cpeflbi cneAyKJLi^ero cocTaBa (wiac): 

flpo>K)KeBoti OKCTpaia cyxow 0,2 0,3 

nenTOH cf)epM©HTaTHBHbiM cyxow 0,2 0,3 

Ka;inii cfDOCcjDopHOKuc^biM ABy3awieLi4eHHbiCi 0,04 0,06 

KanbMKM xnopwcTbiM 0,004 0,006 

MamnPi cepHOKucnbiM 0,03 0,05 

L4hhk CepHOKMC/lbM 0,0005 0,0015 

MeAb cepHOKUcnap 0,0005 0,0015 

>Kene30 cepHowcnoe 0,00005 0,00015 

Ammohi^ cepHOKUicnbiM 0,15 0,25 

BoAa AeMMHepajw30BaHHaa (pH 7,2±0,2) OcTa/ibHoe 

KpowieToro, wcnoxib3yK)T MHbie ycnoBMP KyjibTHBupoBaHMn. B nepBbie 18 m Ky/ibTypy LUTawiMa 55-BHMMBBmM 
aspupyKDT B03Ayxowi nyiewi 6ap6oTnpoBaHMP, ypoBeHb aapai4HM cocraB/ifleT 5,3 5,7 MMoneti pacTBopeHHoro 
KMcnopoAa na 1 n cpeAbi b 1 h, npw stom 95 100% Bbipocuinx 6aiaepna.nbHbix KneTOK o6pa3y*oT cnopbi. 3aTewi 
aspupoBaHne npeicpaLMaioT v\ Ky/ibTypy BbiAep>KMBaiOT 6 m ao 3aBepiueHna cnopoo6pa30BaHM* u nonHoro nn3nca 
BereTaTMBHoro wiaTepnana. 

CoKpameHne BpewieHM Ha KOHLtem-pupoBaHne cnopoBoro wiaTepnana AOCTHraeTca wcnonb30BaHneM b KanecTBe 
BcnoMoraTe/ibHoro BeaiecTBa HaTpneBofi conn: Kap6oKcnMeTnni4enriK)ri03bi (Na KMI4) b onTWManbHofi 
KOHLieHTpaMnui 0,2 0,3% Kpowie Toro, oca>KAeHkie cnop ocy^ecTBJiHKDT HenocpeACTBeHHO b peaiaope npw 
TewinepaType 0 25°C b TeneHne 23 25 m. 

CnocoS KynbTMBwpoBaHH3 pa3pa6oiaH Ha 5-rmTpoBOM cfjepivieHTepe "BpoMMa" (cjwpMa J1KB LLlBeMra) m 
Bocnpow3BeAeH b 250-jihtpobom peaiaope. YKa3aHHbiM cnoco6 wioweT 6biTb ocyuiecTB/ieH b cocyAax a^i* 
KynbTMBupoBaHHs pa3rwMHoro o6*beivia. Ana araro Heo6xoAWMo onpeAenwb MaccooSMeHHbie no KucnopoAy 
xapaKTepncTMKH ncnonb3yeMbix cocyAOB. 3to mo>kho BbinonHMTb c noMOLqbio cynbcj^MTHoro wieTOAa. 

flpuwiep 1. OnpeAeneH^e Maccoo6MeHa no wanopoAy b 250-nnTpoBOM peatcrope, BbipaLMMBaHne Ky/ibTypbi 
niTawiMa 55-BHMMBBnM n nonyneHMe cnop. 

B 250-nnTpoBOM peaiaope, coAep^amewi 160 n AMCTnnnnpoBaHHO^i boaw, no ycoBepLueHCTBOBaHHOwiy 
cynbcf)MTHOMy wieTOAy onpeAensRKDT cKopocTb pacTBopeHHa KncnopoAa (Mwionew 0 2 b Mac) npw noAaMe B03Ayxa 

Mepe3 6ap6oTep b peaKTope b Koni/iMecTBe 2,5 AM 3 An boaw b mmh hjim 40 am 3 /160 ji boaw b mmh (1-e n3MepeHMe); 5 
AM 3 /n BOAbi b m\ah \ah\a 80 am 3 /160 n b muh (2-e H3MepeHne) ki 7,5 RM z ln boaw b mmh vim 120 am 3 /160 n BOflbi b 
mmh (3-e n3MepeHne). 
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nonyMeHHbie HficnoBbie 3HSHeHM?i Tpex i/i3MepeHnrt i/icnorib3yK)T^Anfl nocTpoeHKa rpacjDHKa, OTpa^atoLqero 
3aBncnMOCTb ypoBH* aspaqnn (iviMonew 0 2 /n b nac) ot cKopocTn'noAann B03Ayxa b peaKTop (AM 3 /n b mhh). 

BbipaLLiuiBaHMe KynbTypbi urraMMa 55-BHMHBBnM m nonyneHi/ie cnop. 

B peaiaope (250 n) npHroT3BJinBSKDT 160 n cnopynaqi/ioHHO-pocTOBofi cpeAbi no nponitcn (cm. Bbiaie). PeaKTUBbi 
pacTBopaiOT b tom >Ke nocneAOBaTenbHOCTM, b KOTopoPi ohm HanncaHbi. ycTaHaBnuBanrr pH cpe^bi 7,2±0,2 

Ao6aBneHneM 25%-Horo pacTBopa ruApooKMCH Karma unw HaTpHH. Cpefly CTepi/ini/i3yK)T npn 134°C b TeneHue 1 h m 
oxna>KflafOT ao 30 35°C. 

B peaiaop c rwTaTenbHOfi cpefloPi 3annBaK>T Mepe3 npo6ooT6opHHK noceBHOM MaTepnan, cnopoByK) cycneH3HK> 
urraMMa 55-BHMHBBmM, b Koni/HecTBe 1,5 - 3,0«10 12 >M3Hecnoco6Hbix cnop, mto cocTaBnpeT 1 2«10 7 cnop Ha 
cm 3 cpeAbi. Becb noceBHOfi MaTepnan Aon>KeH coAepwaTbca b o6i>eMe 2 5 n. 

ycTaHaBnuBawT TeMnepaTypy i/iHKy6npoBaHM5i 37°C,.b 3aceaHHyK> nwTaTenbHyio cpeAy noA3K)T OKaTbiPt B03Ayx 
nepe3 6ap5oTep, CKopocTb no^am B03Ayxa onpeAen*K>T no rpacfwKy Maccoo6MeHa. OHa Aon>KHa oSecneMMBaTb 
ypoBeHb aspauwn 5,5 MMonetf 0 2 /n b Mac. KynbTWBHpyKrr 18 h. CneAyrau^e 6 m MHKy6npyKDT 6e3 aapaLiww. 

KynbTypa BaKqwHHoro urraMMa 55-BHMMBBnM, BbipameHHaa b 3t\ax ycnoBkmx, coctomt m 3penbix 
>KM3Hecnoco6Hbix cnop, kojimhbctbo KOTopbix b 1 cm 3 cocTaBnaeT 350 500 mjih. 

rioBbiiueHMe ypoBHH aspaqMM Bbiiue 5,7 MMonefi 0 2 /n b Mac OTpwqaTenbHO snwaer Ha pocT w cnopoo6pa30BaHne 

KynbTypbi urraMMa 55-BHHMBBmM: "ypowatf" cnop c 1 cm 3 nyrraTenbHOfi cpeAbi CHiwcaeTca Ha 30 40% 
cnopoo6pa30BaHne npowcxoAMT nwuib y 70 80% Bbipocujux BereTaTMBHbix KneTOK. 

CHWKeHwe ypoBHH aspaqnn Hi/i>Ke 5,3 MMonew 0 2 /n b Mac Bbi3biBaeT pe3Koe ywieHbLiieHne npoqeHTa 

cnopoo6pa30BaHwa. CnopynwpyKrr numb 50 60% BereTaTMBHbix KneTOK. Bwxoa cnop c 1 cm 3 nm-aTenbHOfi cpeAbi 
ywieHbiuaeTCfl Ha 45 50% 

npwwiep 2. Oca>KAeHMe cnop b KynbType BaKHMHHoro CM6npefl3BeHHoro urraMMa 55-BHHMBBi/iM HenocpeACTBeHHO 
b peaicrope. 

B peaicrop, coAepwamHM 160 n cnopoBOM KynbTypbi urraMMa 55-BHHHBBmM c KOHueHTpaqweM cnop 350 500 
MnH./cM 3 , 3anMBaK)T nepe3 npo6ooT5opHMK 16 n 2%-Horo pacTBopa Na KMi_l, npocTepkinn30BaHHoro npn 121°C b 
TeneHwe 1 h m oxna>KAeHHoro ao 40 50°C. CoAepwuiMoe peaicropa nepeMeuiMBaroT m 0CTaBn^K)T b coctohhmm 
noKOfl Ha 20 24 h. no MCTeweHMi/i 3Toro BpeMeHw HaAOcaAOK octopo>kho AeKaHTupytoT, a ocaAOKTujaTenbHo 
nepeMeojuBaKJT m cnMBaraT b OTAenbHbiw cocyA, HanpuMep 20-nmpoByK> CTewiflHHyio 6yTbinb. OcaAOK b 
KonwHecTBe 10 15 n coAep>KMT4 6 MnpA. >KH3Hecnoco6Hbix cnop/CM 3 , nerKO pecycneHAwpyeTca m ero wcnonb3yK)T 

AnH M3rOTOBneHMfl BaKLlMHbl npOTMB CUSMpCKOM 9\3Bb\ >KHBOTHblX. B 3THX ycnOBMflX npOMCXOAUT 10-15-KpaTHoe 

KOHi_|eHTpMpoBaHMe cnopoBoro MaTepwana. 

ripw Ao6aBneHMM b cnopoByro KynbTypy Na KMI_| b KOHeMHoPi KOHqeHTpaMMM 6onee 0,2% CKopocTb oca>KAeHHJR cnop 
He yBenfiMMBaeTca. 

ripw Ao6aBneHnw b cnopoByw KynbTypy Na KM14 b KonMHecTBe 0,10 0,15% oca>KAeHMe cnop npowcxoA^T MeA-neHHO 
b TeneHkie 10 12 cyT. ^3MeHeHne TewnepaTypbi ot 0 ao 25°C He Bnw^eT Ha CKopocTb oca>KAeHMfi cnop. 

K cynepKOHueHTpi/ipoBaHHOMy cnopoBOMy MaTepwany Ao6aBn^K)T rnnuepnH ao KOHeMHow KOHqeHTpaMwn 30% 
rionyneHHyK) b pe3ynbTaTe >KMAKyK) cynepKOHLieHTpupOBaHHyK) BaKUMHy M3 urraMMa 55-BHHHBBmM c 
coAep>KaHneM 50 300 A03 b oSteMe 1 5 Mn pa3nnBaK)T b aMnynbi \a oTnawBawT 6e3 BaKyyMa. 

Mcnonb30BaHwe npe^naraeMoro cnoco6a M3roTOBneHH3 BaKqMHbi m urraMMa 55-BHMHBBmM no cpaBHeHHK) c 
cyu_(ecTByK)uiMMM cnocoSaMn oBecneMUBaeT cneAyKDutue npeuiMyuiecTBa: 

no3Bon?ieT M3roTaBnnBaTb b peaicropax Sonbuiwe o6"beMbi cnop mraMMa 55-BHHMBBmM m KOHLieHTpwpoBaTb nx, 
coSnwAas ycnoBM^ CTepunbHocTn; 
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coKpaLnaeT BpeMa na H3roTOBneHne cnopoBoro MaTepnafia b 2 pa3a, a Ha KOHueHTpupoBaHne cnop b 5 pa3; 
no3BOJifleT npoBOA^Tb KOHMeHTpwpoBaHue cnop b luhpokom A^ana30He TeivmepaTypbi (0 25°C); 
AaeT B03MO>KHOCTb yBenwMHTb BbixoA cnop c 1 cm 3 ni/rraTenbHOtf cpeAbi b 2 pa3a; 
no3Bon?ieT nonynaTb >KHAKyio cynepKOHqeHTpnpoBaHHyKD BaKULtny. 



1. CnOC06 H3rOTOBJieHH51 BaKLlHHbl npOTUB CM6MpCKOM H3Bbl >KHBOTHblX, BKTIK)MaK)Li4Ml1 KyjlbTMBUpOBaHUe LLrraMMa 

55-BHMHBBnM b whakom ntvraTeribHow cpeAe, coAepwamei* opraHMHecKUM hctomhmk a30Ta t ao MaKCMwianbHoro 
o6pa30BaHMfl cnop n KOHLieHTpupoBam/ie cnopoBofi Ky/ibTypbi c ncnojib30BaHnewi BcnowioraTenbHoro BeuiecTBa c 
nocneAyK)ii4Mwi oTCTaMBaHneM cwiecu m oTAeneHnewi ocaAKa, oTJinHatOL^Mwca TeM, mto, c qenbK) yBenmenm 
BbixoAa KonMHecTBa cnop c eAWH^Mbi nwTaTenbHoti cpeAbi, coKpameHHfl TpyAoeM«ocTi/i cnoco6a, wiaTepuia/ibHbix 
3aTpaT w BpewieHM Ha nonyneHne v\ KOHueHTpupoBaHHe cnopoBoro wiaTepwana, mraMM 55-BHHMBBwM 
KynbTUBwpyroT Ha nuTaTenbHort cpeAe, coAepwamefi Apo>K>KeBOtf 3KCTpaKT cyxow, nenTOH, Kanm 
4)occ|DopHOKHcjibiM ABy3aMenieHHbM, Ka/ibutw xnopucTbiPi, warnm cepHOKwcnbiPi, mmhk cepHOKMCJibiPi, wieAb 
cepHOKucnyK), >Kene30 cepHOwenoe, 3mmohmm cepHOKMcnww npn cneAyK^ewi cooTHOLiieHMM KOwinoHeHTOB, Mac. 

flpo>K>K9Bofi SKCTpaicr cyxotf 0,2 0,3 

nenTOH cf)epMeHTaTMBHbiti cyxow 0,2 0,3 

Kanm cfroccfcopHOKwcjibiti ABy3aMeuieHHbM 0,04 0,06 

Kanbuiw xnoptfCTbiw 0,004 0,006 

Mamiw cepHOKuc/ibiM 0,03 0,05 

LJhhk cepHOKUCJibiPi 0,0005 0,0015 

MeAb cepHOKHanafl 0,0005 0,0015 

>Kene30 cepHOKHc/ioe 0,00005 0,00015 

Ammohhm cepHOkucjibiM 0,15 0,25 

BoAa AeMHHepanw30BaHHaa (pH 7,2 ± 0,2 ) OcTanbHoe 

2. CnocoS no n.i, OTnma\om\A\Acn Tewi, mto KynbTHBupoBaHwe ocymecTBrmKn* b peanrope b TeMeHwe 23 25 m, H3 
hwx nepBbie 17 19 m npn aapaqnw, noAAepwuiBaa CKopocTb pacTBopeHum KwcnopoAa b cpeAe (5,5 ± 0,2) wiwiorib Ha 
1 ji cpeAbi b nac. 

3. Cnoco6 no n.1, ornmatommcn Tewi, mto a^ KOHueHTpwpoBaHna 6aKrepwanbHbix cnop b KaMecTBe 
BcnoMoraTexibHoro BemecTBa Mcnonb3yK)T HaTpneByro corib Kap5oKcnMeTwriL4ennK)rio3bi, KOTopyro bhocat b 
cycneH3nra ao KOHeHHOfi KOHLieHTpaMHH 0,2 0,3% a OTCTanBaHiie npoBOA^T npn 0 25°C b TeMeHwe 23 25 m. 
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(54) METHOD FOR PRODUCING A VACCINE AGAINST ANIMAL ANTHRAX 



Use: biotechnology, microbiology, vaccine against animal anthrax. Essence of the invention: the vaccine strain 5- 
VNIIVViM is cultured in a liquid sporulation-growth medium containing yeast extract, peptone, potassium 
biphosphate, potassium chloride, zinc sulfate, copper sulfate, iron sulfate, ammonium sulfate and water (pH 7.210.2). 
Culturing of the strain is accomplished in a reactor over 23 to 25 hours, the first 17 to 19 hours during aeration, 
maintaining a rate of dissolution of oxygen in the medium of 5.5±0.2 mmol per liter of medium per hour. The 
sodium salt of carboxymethylcellulose is used to concentrate the spores, the salt being introduced to the suspension 
to a concentration of 0.2-0.3%, while precipitation is accomplished at a temperature of 0-25°C for 23 to 25 hours. 
Two dependent claims. 

The invention pertains to microbiology, specifically biotechnology of vaccine preparations, and can be used in the 
production of a vaccine against anthrax. 

The method of culturing bacteria of the species B. anthracis in quarter bottles on a dense nutrient sporulation 
medium containing edible yeast hydrolyzate as main component is used to produce the vaccine against anthrax [1]. 

The shortcoming of this method is the duration of the process for culturing the strain of B. anthracis (72 to 82 hours) 
and also the labor intensity, since workup of the spore material is accomplished in quarter bottles. 

The closest technical solution chosen as prior art is the method for culturing the strain 55-VNIIWiM in a liquid 
nutrient medium using acid hydrolyzate of beef as nitrogen source. The method permits spore material to be 
produced in 48 hours containing 100 to 300 million vital spores of the strain 55-VNIIWiM [2]. 

The main drawbacks of this method include the low yield of spore material from 1 cm* 3 of nutrient medium (100-300 
million spores per 1 cm 3 ), use of meat, a valuable human food product, in the culture medium and also the duration 
of the process for culturing and producing the spores (2 days). 
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A method is known for concentration of bacterial spores by precipitation, using the auxiliary substance 
polyethyleneimine (Certificate of Authorship No. 1792969, cl. C 12 N 1/02, authors Bakulov, I. A. et al.). It permits 
concentration of bacterial spores in the suspension in 4 to 5 days. 

The main drawbacks of this method include the duration of the concentration process (4 to 5 days) and also the 
formation of strong conglomerates of spores during precipitation, which are difficult to resuspend. The presence of 
spore conglomerates in the vaccine is inadmissible. 

The purpose of the present invention is to increase the yield of the number of spores per unit of nutrient medium, 
reduce the labor intensity of the method, the material costs and time to produce a concentrate spore material for 
vaccine production. 

The objective is achieved in that in the proposed method for producing the vaccine against anthrax culturing is 
accomplished in a reactor, using a liquid sporulation-growth medium with the following composition (by weight) 
developed by us and approved in the production of a vaccine: 

Dry yeast extract 0.2-0.3 

Dry enzymatic peptone 0.2-0.3 

Potassium biphosphate 0.04-0.06 

Potassium chloride 0.004-0.006 

Magnesium sulfate 0.03-0.05 

Zinc sulfate 0.0005-0.0015 

Copper sulfate 0.0005-0.0015 

Iron sulfate 0.00005-0.00015 

Ammonium sulfate 0.15-0.25 

Demineralized water (pH 7.2±0.2) remainder 

Moreover, different culturing conditions are used. In the first 18 hours the culture of strain 55-VNIIWiM is aerated 
with air by bubbling, the aeration level is 5.3-5.7 mmol of dissolved oxygen per liter of medium in 1 hour, in which 
95 to 100% of the grown bacterial cells form spores. Aeration is then stopped and the culture held for 6 hours to 
completion of spore formation and complete lysis of the vegetative material. 

A reduction in the time for concentration of the spore material is achieved by using the sodium salt of 
carboxymethylcellulose (NaCMC) as auxiliary in an optimal concentration of 0.2-0.3%, Moreover, precipitation of 
the spores is accomplished directly in the reactor at a temperature of 0 to 25 °C over 23 to 25 hours. 

The culturing method was worked out on a 5 L "Bromrna" fermenter (LKB Co., Sweden) and reproduced in a 250 L 
reactor. This method can be accomplished in vessels for culturing of different volume. For this purpose it is 
necessary to determine the mass transfer characteristics of the employed vessels relative to oxygen. This can be done 
by the sulfite method. 

Example 1 . Determination of mass transfer relative to oxygen in a 250 L reactor, growing of the culture of strain 55- 
VNIIVViM and production of spores. 

The rate of dissolution of oxygen (mmol 0 2 per hour) during supply of oxygen through a bubbler in a reactor in an 
amount of 2.5 dm 3 /L water per minute or 40 dm7160 L water per minute (first measurement); 5 dm7L of water per 
minute or 80 dm7160 L per minute (second measurement) and 7.5 dm 3 /L of water per minute or 120 dm 3 /160 L 
water per minute (third measurement) is determined according to the improved sulfite method in a 250-liter reactor 
containing 160 L distilled water. 
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The obtained numerical values of the three measurements are used to plot a graph that reflects the aeration level 
(mmol CVL per hour) versus rate of air feed to the reactor (dm7L per minute). 

Growing of a culture of strain 55-VNIIVViM and production of spores. 

160 L sporulation-growth medium is prepared in a reactor (250 L) according to the specification (see above). The 
reagents are dissolved in the same sequence in which they are entered. The pH of the medium is set at 7.2+0.2 by 
adding 25% potassium or sodium hydroxide solution. The medium is sterilized at 134°C for 1 hour and cooled to 30- 

35°C. 

The seed material, a spore suspension of strain 55-VNIIVViM in an amount of 1 .5-3.0- 1 0 12 vital spores, which 
amounts to 1 to 2- 1 0' spores per cm" 1 of medium is poured into the reactor with nutrient medium through the 
sampling device. All the seed material should be contained in a volume of 2 to 5 L. 

An incubation temperature of 37°C is established, compressed air is fed into the inoculated nutrient medium. The 
rate of air feed is determined according to the mass transfer graph. It should ensure an aeration level of 5.5 mmol 
0 3 /L per hour. It is cultured for 18 hours. It is incubated fo T the next 6 hours without aeration. 

The culture of vaccine strain 55-VNIIVViM grown under these conditions consists of mature vital spores, the 
amount of which is 350 to 500 million in 1 cm 3 . 

An increase in the aeration level above 5.7 mmol 0?/L per hour has an adverse effect on growth and spore formation 
of the culture of strain of 55-VNIIVViM: "the harvest" of spores from 1 cm J of nutrient medium diminishes by 30 to 
40% and spore formation occurs only in 70 to 80% of the grown vegetative cells. 

A reduction in the aeration level of 5.3 mmol 0 2 /L per hour causes a sharp reduction in the percentage of spore 
formation. Only 50 to 60% of the vegetative cells sporulate. The yield of spores from 1 cnr 1 of nutrient medium 
diminishes by 45 to 50%. 

Example 2. Precipitation of spores in a culture of anthrax vaccine of strain 55-VNIIVViM directly in the reactor. 

16 L of a 2% NaCMC solution sterilized at 121°C for 1 hour and cooled to 40 to 50°C is poured into a reactor 
through the sampling device, the reactor containing 160 L spore culture of strain 55-VNIIVViM with a spore 
concentration of 350 to 500 million/cm 3 . The contents of the reactor are mixed and left at rest for 20 to 24 hours. 
After this time the supernatant is carefully decanted and the precipitate carefully mixed and poured into a separate 
vessel, for example a 20-liter glass bottle. The precipitate in an amount of 10 to 15 L contains 4 to 6 billion vital 
spores/cm J , is easily resuspended and used to produce a vaccine against animal anthrax. Under these conditions 10- 
to 15-fold concentration of the spore material occurs. 

When NaCMC is added to the spore culture in a final concentration of more than 0.2%, the rate of precipitation of 
the spores is not increased. 

When NaCMC is added to the spore culture in an amount of 0.10 to 0,15%), precipitation of the spores occurs slowly 
over 10 to 12 hours. A change in temperature from 0 to 25°C does not affect the rate of precipitation of spores. 

Glycerol is added to the super concentrated spore material to a final concentration of 30%. The super concentrated 
liquid vaccine obtained as a result from strain 55-VNIIVViM containing 50 to 300 doses in a volume of 1 to 5 mL is 
poured into vials and sealed without vacuum. 

Use of the proposed method for producing a vaccine from strain 55-VNIIVViM in comparison with the existing 
methods ensures the following advantages: 
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It permits production of larger volumes of spores of strain 55-VNTTVViM in reactors and their concentration, 
observing conditions of sterility; 

It reduces the time to produce the spore material by a factor of 2 and the time to concentrate the spores by a factor of 
5; 

It permits concentration of spores over a wide temperature range (0-25°C); 

It offers a possibility of increasing the yield of spores from 1 cm" 5 of nutrient medium by a factor of 2; 
It permits a liquid super concentrated vaccine to be prepared. 

CLAIMS 

1. Method for preparation of a vaccine against animal anthrax, including culturing of strain 55-VNIIVViM in a 
liquid nutrient medium containing an organic nitrogen source, to maximum spore formation and concentration of the 
spore culture using an auxiliary substance with subsequent precipitation of the mixture and separation of the 
precipitate, characterized by the fact that, in order to increase the yield of the number of spores per unit nutrient 
medium, to reduce the labor intensity of the method, the material costs and time to prepare and concentrate the spore 
material, strain 55-VNIIVViM is cultured on the nutrient medium containing dry yeast extract, peptone, potassium 
biphosphate, potassium chloride, magnesium sulfate, zinc sulfate, copper sulfate, iron sulfate, ammonium sulfate 
with the following ratio of components, by weight, 

Dry yeast extract 0.2-0.3 

Dry enzymatic peptone 0.2-0.3 

Potassium biphosphate 0.04-0.06 

Potassium chloride 0.004-0.006 

Magnesium sulfate 0.03-0.05 

Zinc sulfate 0.0005-0.0015 

Copper sulfate 0.0005-0.00 1 5 

Iron sulfate 0.00005-0.00015 

Ammonium sulfate 0.15-0.25 

Demineralized water (pH 7.2±0.2) remainder 

2. Method according to Claim 1 , characterized by the fact that culturing is accomplished in the reactor for 23 to 25 
hours, the first 17 to 19 hours during aeration, maintaining a rate of oxygen dissolution in the medium of (5.5±0.2) 
mmol per 1 L of medium per hour. 

3. Method according to Claim 1, characterized by the fact that, for concentration of the bacterial spores, the sodium 
salt of carboxymethylcellulose is used as auxiliary substance, introduced to the suspension to a final concentration of 
0.2-0.3% and precipitation is carried out at 0 to 25°C over 23 to 25 hours. 

NOTIFICATION OF CHANGE IN LEGAL STATUS 

Bulletin number 1 6/2002 

Date of publication of bulletin June 10, 2002 

Code of change in legal status MM4A - Immediate termination of effect of patents of the Russian Federation 

owing to nonpayment of the fees to maintain the patent in force in the 
established period 
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